RESEARCH PRIMER The Research Jigsaw: How To Get Started
Christine M Bond T he purpose of this article, the first in our "Research Primer" series, is to create awareness of the whole research process, including what research is, how to do it, the value of funding, and the need for dissemination. This first article can be regarded as the picture on the top of a jigsaw box, which allows you to see how all the individual jigsaw pieces, each on its own of little value, come together. In a research study, the whole truly is greater than the sum of the parts.
A good starting point is to understand exactly what "research" is. Two important points about research are that it is objective and involves study of a very specific issue. The word "research" has French origins and first appeared in the 16th century. 1 It means the act of searching closely and carefully; both this and all subsequent definitions incorporate the main principles of systematicity and the generation of new knowledge. As long as these ideas are applied, the exact nature of research can be highly variable, depending on context, purposes, and methods, all of which affect the work that is ultimately undertaken. Research can be purely theoretical, as in astrophysics and the initial theoretical proposal of the Higgs boson particle 2 ; it can be laboratory based, such as early biochemical studies; it can involve testing in animals or humans (i.e., applied or clinical research); or it can be purely based on observation, counting, and enquiry (i.e., health services research). Because of the systematic, documented approach, the work can be repeated by others, the extent of generalizability beyond the population under study is understood, and-most importantly-the conclusions are not based on anecdote.
Pharmacy-related research, especially research conducted alongside daily practice, is likely to be on the continuum from clinical to health services research. Thus, the research in which pharmacists engage will probably involve assessing the clinical effectiveness and cost-effectiveness of new treatments (Do they work? Are they safe? Do they represent value for money?), defining current practice and potentially identifying areas of suboptimal care, describing the patient's perspectives and needs, and assessing new methods of service delivery. For example, a study might compare the outcomes of pharmacist prescribing with those of physician prescribing.
In recent years, clinical audit has become a core activity in health care, allowing robust assessment of current practice against predetermined standards. If the clinical audit cycle is completed, an intervention to improve practice is introduced, with subsequent re-auditing to see if the desired improvement has been effected. Audit should use the same rigorous approach as all other research, but its purpose is different, in that it is generally focused on local service improvement and implementation.
Research is important and enjoyable. Here in the United Kingdom, pharmacists are often referred to as "scientists on the high street" (or, as North Americans might say, "scientists on main street"), and as scientists we are all likely to have a naturally analytical and enquiring approach to practice. However, research can also be challenging and frustrating, and it takes time. It is therefore key to undertake research, where possible, on a topic of interest and relevance to you-it should be something you really want to find out about, such that your enthusiasm for the topic will take you through the hard times, should they arise. So think first about your daily practice. Identify the aspects of your practice where you have often asked, "Supposing I did that differently, what would happen? or "Does that drug really work?" Get a few ideas and talk them over with colleagues, both peers and more senior colleagues, to get a sense of the wider importance of your topic and whether it can be turned into a project. It is likely that if you do research in the workplace, you will be involving these colleagues, so it would be helpful if they also believed the topic were relevant and worth exploring. Assuming there is support for your ideas at this stage, you should then do a scoping literature search to see what is already known about the topic, and perhaps collect some data by doing a small, local pilot study. If things still look promising, get ready to start your research in earnest.
One of the key aspects of doing research is articulating an appropriate and specific study question, which can be surprisingly time-consuming. This step is important because the research question and its underpinning aims and objectives will govern the study design. Another reason for having a clear research question is that it focuses activities and, in theory, should prevent enthusiasm from getting the better of logical enquiry, whereby, for example, additional questions are included in a survey "because they seem interesting" rather than because they contribute to answering the main study question. An example of a poorly worded research question would be "What happens when pharmacists prescribe instead of physicians?" As stated, this represents an idea to explore, not a research question. An example of a good research question might be "What is the difference in pain outcomes for patients with chronic pain when pharmacists prescribe compared with physicians?" The second version makes it clear that the patient group consists of people with chronic pain, which helps to define the specific clinical outcomes to be studied, and the implication of a comparison with physicians indicates a comparative (ideally randomized), controlled, and thereby prospective study. The topic of articulating the research question is covered in the second article in this series 3 (see page 31 of this issue).
Specifying the research question appropriately leads on nicely to the next steps in designing the study. First, you must identify the participants, where they are located, and how they can be identified. Continuing with the example of pharmacist prescribing in the setting of chronic pain, one group of participants will be patients with chronic pain who are attending a pain clinic, identified from patient lists. The other group of participants will be the pharmacists and physicians involved in treating these patients. Next, you need to decide what data to collect; in the hypothetical study, these data are likely to include basic demographic information about the patients and their medical history (to aid comparisons across groups receiving either pharmacist or physician prescribing, and to allow subgroup analyses by patient types), as well as pain-related outcomes. These outcomes should ideally be validated measures that have proven to be reliably associated with different levels of pain, such as the Chronic Pain Grade 4 or the McGill Pain Questionnaire. 5 It is also important at this stage to decide for how long data should be collected, in what format (e.g., questionnaire or interview or observation), and how often. For example, you might use postal questionnaires to collect baseline data, and 3-and 12-month follow-up to assess immediate effects and sustainability of any changes. Given that pharmacist prescribing for patients with chronic pain is a new service that might be implemented, qualitative approaches such as focus groups or interviews would also be good to explore the experiences of patients, pharmacists, and physicians and to collect suggestions for change, if any, to the new service. If you anticipate that this study will inform service change, it might also be important to collect information on the cost-effectiveness of the service. All of these approaches-questionnaire surveys, interviews, focus groups, and health economics analysis-plus other topics will be covered in detail in subsequent articles in the Research Primer series.
The foregoing is a quick overview of the design of a small study. Individual components, such as a questionnaire survey, might be used for a much simpler study, for example, a survey to explore pharmacists' beliefs about their capability to prescribe for patients with chronic pain, or an interview or focus group study involving patients with chronic pain to identify patients' goals in pain management.
Once you and your colleagues on the research team have made all the required decisions about how the research will be conducted, you should be able to write the study protocol. This detailed document is in effect a road map for your project. It will include the background to the project, the research question, the aims and objectives you intend to address, and the details of how you will do it. If you are applying for funding, the study protocol will form the basis of the funding application; it is also an essential component of the application for ethics approval to conduct your work. Applying for ethics approval will also be covered in detail in a later article in this series.
Whatever study design you undertake, the outcome will be data of some sort. It might take the form of narrative transcripts from interviews or focus groups or lots of numbers from surveys. Whichever sort of data you have, they must be stored securely. Increasingly, this means using a software package such as NVivo (www.qsrinternational.com/ products_nvivo.aspx) for qualitative data or SPSS (www-01.ibm.com/software/analytics/spss/) for statistical analysis of quantitative data. Subsequent articles in this series will take you through the various types of analyses in more detail. However, one important point to mention at this stage is the necessity of reporting results as informatively as possible. You must turn your data into information that will be accessible to the reader. As an example, Table 1 and Figure 1 show mock data for hospital clinic appointments for chronic pain by age. It should be clear which is the easier to understand! The final step in conducting research is to report your findings. Without telling people what you have done, you might as well not have done it! Dissemination can be accomplished through formal academic papers submitted to journals, conference presentations in oral or poster format, internal reports, and briefing papers. Each has its strengths and weaknesses, and often all are used to ensure that research results are available to all who might be interested, in a form that is relevant for them. Again, subsequent articles in this series will describe these options in more detail. However, what all approaches to dissemination need is interpretation from you, So that's it! Your research-finished and published! A few words of caution are needed at this point. If this is your first project, keep it small and simple. Don't expect your first piece of research to be a randomized trial published in The Lancet. Remember also that small building blocks of data from small, This single copy is for your personal, non-commercial use only. For permission to reprint multiple copies or to order presentation-ready copies for distribution, contact CJHP at cjhpedit@cshp.ca well-conducted studies can lead to a bigger, definitive study. Consider getting help with laborious, administrative tasks such as formatting and distributing questionnaires, and transcribing or entering data. This might mean applying for funding but could simply involve asking a student or colleague for a few hours of help. If you don't understand some aspect of the project, be sure to get the expert help you need, by attending training sessions, reading books, searching the web, asking peers, or contacting academic colleagues. To summarize: find an exciting and relevant topic, define an objective research question, design the study to systematically answer your question, and tell people what you have found-even if it is not what you anticipated!
